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ABSTRACT

The reproductive and molting cycles of the isopod, Armadillidium vulgare, are

synchronous during its breeding season. It was found that the rapid growth of oocytes
occurs at stage D of the molting cycle. In hibernating females, the oocytes ceased to

grow if their Y-organs were surgically extirpated at stage C in early spring. In these

animals, many oocytes devoid of follicle cells degenerated along the inner margin of

the ovary. Occasionally, however, a mass of granular substance was also seen in that

part of the ovary. These results suggest that in A. vulgare the rapid growth of oocytes
in stage D females is closely associated with activity of the Y-organ.

INTRODUCTION

In the terrestrial isopod Armadillidium vulgare as in many other species of Crustacea

(Meusy and Charniaux-Cotton, 1984; Charniaux-Cotton, 1985), the reproductive and

molting cycles are synchronous (Nakatsuchi, 1983). This suggests that the Y-organ,
which is responsible for production of the molting hormone, may influence repro-

duction.

Cauterization of the Y-organs of the amphipod Orchestia gammarella inhibited

further growth of oocytes and vitellogenin synthesis (Meusy el al., 1977; Mathieu-

Capderou, 1980; Blanchet-Tournier, 1982). In the isopods Idotea balthica (Reidenbach,

1971) and Porcellio dilatatus (Souty et al., 1982), as well, cauterization of Y-organs
resulted in arrested oocyte growth and lowered the rate of vitellogen release into the

hemolymph. This method of cauterization of the Y-organs may produce some degen-
erated substances, which in turn exert an unfavorable influence upon the animal. A
more desirable method is to ablate Y-organs by surgical extirpation.

The present study was undertaken to ascertain if surgical extirpation of the

Y-organs arrests the growth of oocytes in Armadillidium. As observed under a dissecting

microscope, the ovary of this species is a paired organ which extends longitudinally
on both sides of the animal's cavity and is of modest size.

MATERIALSANDMETHODS

Animals

Specimens of terrestrial isopod, Armadillidium vulgare, used in this investigation
were collected in February and March around Yokohama when the field population
was in hibernation. Only adult females, 10-12 mmin body length, were used. Collected

females were divided into the following five groups: initial specimens (Group A),
animals with sham-operated Y-organs (Groups B and C), and animals with ablated
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Y-organs (Groups D and E). After operation, several females were kept in each petri

dish with two adult males. Males and females were together for mating and oviposition

by the females. The dishes containing moistened soil were placed in the laboratory at

25 2C and in natural daylight. Animals were fed decayed leaves and rat chows.

Operations and observations were performed under a dissecting microscope. Surgical
ablation of Y-organs was performed within a few days following collection. Animals
were dissected after 25 (Groups B and D) and 50 (Groups C and E) post-operative

days. Control animals (Group A) were similarly killed on the day the experiment
started. The oocyte diameter was measured in ten largest oocytes of fresh ovaries in

each animal.

To examine the interrelation between normal oocyte growth and the molting cycle,

about fifty females were similarly selected and reared. They were sacrificed at three

day intervals for observations on the development of the ovaries. Their fresh ovaries

were observed with a light microscope.
The paraffin-imbedded ovaries of some females were sectioned 10 ^m thick and

stained with Mayer's hematoxylin and eosin.

Surgical ablation of Y-organs

The Y-organs of A. vulgare are bilaterally located at the base of the maxillary

segment (Figs. 1A-D). The molt-controlling function of this organ has already been

demonstrated by extirpation and reimplantation experiments (Suzuki, 1983).

A few days after collection, Y-organs were pulled from the females through a small

hole using a pair of fine forceps. Operations were performed without any other treat-

ment to the wounds. In a sham-operated animal, Y-organs were pulled out with forceps

but then immediately placed back on their original sites. Success of the operation of

the Y-organ ablation was ascertained by histologically studying the animals at the end

of the experiment. As a result, it was verified that the Y-organs had been perfectly

extirpated in all animals of Groups D and E.

RESULTS

Observation concerning normal oocyte growth

The collected animals were at stage C of the molting cycle, had no sternolith on
the thoracic segments (Madhavan, 1981), and had a pair of ovaries containing about

one hundred oocytes (50-200 ^m diameter) in each ovary (Fig. 2A and Group A in

Table I). Larger oocytes (opaque yellow in fresh ovary) were located along the inner

margin of the ovaries. Gradually the oocytes grew and were surrounded by a single

layer of follicle cells. The sternoliths appeared about two weeks after collection, marking
the beginning of stage D of the molting cycle. At that time most oocytes were ap-

proximately the same size (about 300 jum diameter). Rapid oocyte growth occurred

in animals at stage D. One week later all oocytes had grown synchronously to become
500 nm in diameter, and were bright yellow (Fig. 2B). Ecdysis occurred first in the

posterior region of the body, and one day later in the anterior region. Females laid

about 80 eggs (530-650 ^m diameter) in a pouch formed by the oostegites within 24

h after the anterior ecdysis. Forty-eight hours after the first oviposition, young oocytes

(50-100 ^m diameter) were seen lined up along the outer margin of the ovary (Fig.

2C). The young oocytes gradually increased in size and moved toward the inner margin
of the ovary. Laid eggs were kept in the oostegites of ovigerous females for 16-19 days
before larvae were released. About a week after release of the larvae, the remaining

young oocytes grew rapidly again for the next oviposition soon after the appearance
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FIGURE 2. Photomicrographs of fresh ovaries of normal (A-D) and Y-organ ablated (E-I) females. A
is day, B, D, and E are 25 days, and F-I are 50 days after the beginning of the experiment. C represents

the second day after oviposition. Gand I are enlargements of F and H, respectively. Od, oviduct; Im, inner

margin of the ovary; Om, outer margin of the ovary. Scale bar =
1 mm.
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TABLE I

.>,wj ablation on oocyte growth o/'Armadillidium vulgare
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tulated that a protocerebral factor is involved in the control of oocyte growth of the

amphipod (Blanchet-Tournier et a!., 1980; Blanchet-Tournier, 1982). In the isopod,
however, the protocerebrum appears to release a gonad-inhibiting hormone (Legrand
et ai, 1982). It is possible that different Crustacea have developed various modes of
hormonal control of the reproductive cycle (Meusy and Charniaux-Cotton, 1984;

Charniaux-Cotton, 1985).
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